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"as originally filed 9 ' 

5 Avoidance of corrosion 

The present invention relates to a method of avoiding corrosion in the separation of 
methylamines from a product stream obtained in the preparation of methylamines. 

10 The reaction of methanol and ammonia in the presence of a heterogeneous catalyst 
based on aluminum oxide forms monomethylamine, dimethylamine and 
trimethylamine. The reaction to form the methylamines is exothermic and occurs at 
from 390 to 430°C. Since the reactions to form methylamines are equilibrium 
reactions, not only methylamines but also ammonia and methanol are present in the 

15 product stream. 

After the reaction, the product gas stream is passed to a distillation plant. In the 
distillation plant, the product gas stream is separated into the individual 
components. In the distillation plants used at present, ammonia is separated off in a 

20 first column, the ammonia forming an azeotrope with trimethylamine, whereby 
also a part of the trimethylamine is distilled off, trimethylamine is separated off in 
a second column and water, which generally contains methanol which has not been 
reacted in the reaction, is separated off in a third column. A gas stream comprising 
monomethylamine and dimethylamine is taken off at the top of the third column 

25 and is passed to a fourth column. In the fourth column, the gas stream is separated 
into monomethylamine and dimethylamine. To separate off the methanol from the 
methanol-containing water from the third column, a further column can be 
installed downstream of the third column. The methanol obtained in the further 
column is, like the ammonia separated off in the first column, fed back into the 

30 methylamine synthesis. 

Owing to the aggressive nature of the components in the product stream, the 
distillation columns which are preferably manufactured of carbon steel corrode. 
The addition of alkali metal hydroxide to the feed to the first column in alkylamine 
35 plants in order to prevent corrosion is known. However, when alkali metal 
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hydroxide is added to the feed to the first column of the methylamine plant, 
blockages occur on the trays of the first column after only a short time. 

It is an object of the present invention to provide a method of avoiding corrosion in 
5 the columns of the distillation plant in the preparation of methylamine. 

We have found that this object is achieved by adding alkali metal hydroxide to the 
feed to the third column. When the alkali metal hydroxide is added to the feed to 
the third column, it is found that no corrosion occurs in the first and second 
10 column, although aggressive media are present in the gas stream there. 
Furthermore, the problem solution provided by the present invention avoids the 
formation of blockages in the first and second columns. 

To isolate monomethylamine, dimethylamine and trimethylamine from the product 

15 gas stream obtained from the reaction of ammonia and methanol, the product gas 
stream is fed to a distillation plant. The product gas stream is fed into a first 
distillation column at a side inlet. In the first column, ammonia is separated off by 
pure distillation. The distillation is carried out at a pressure of preferably from 15 
to 20 bar, in particular at a pressure of from 15 to 18 bar. The ammonia separated 

20 off as azeotrope with trimethylamine is taken off at the top of the first column and 
is preferably recirculated to the preparation of methylamine. The other constituents 
of the product gas stream form the bottoms and are taken off from the column and 
fed to a second column. The feed to the second column is likewise introduced at a 
side inlet. In the second column, trimethylamine is separated off by extractive 

25 distillation with addition of water. The trimethylamine is taken off at the top of the 
second column. The remaining components of the product gas stream which form 
the bottoms are fed into a third column at a side inlet. The water used for the 
extractive distillation in the second column and the water formed in the reaction 
and also unreacted methanol are taken off at the bottom of the third column. At the 

30 top of the third column, a mixture of monomethylamine and dimethylamine is 
taken off. The distillation in the third column is preferably carried out at a pressure 
of from 7 to 15 bar, in particular at a pressure of from 8 to 12 bar. The mixture of 
monomethylamine and dimethylamine taken off at the top of the third column is 
fed into a fourth column at a side inlet. In the fourth column, the stream comprising 

35 monomethylamine and dimethylamine is fractionally distilled at a pressure of 
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preferably from 6 to 10 bar, in particular at a pressure of from 7 to 9 bar. 
Dimethylamine is obtained at the bottom of the fourth column and 
monomethylamine is taken off at the top of the fourth column. 

5 To separate off the methanol from the water obtained in the distillation in the third 
column, it is possible to use a fifth column into which the methanol-containing 
water from a side offtake of the third column is fed. In the fifth column, the 
methanol is separated off by distillation. The methanol is taken off at the top of the 
fifth column and is recirculated to the reaction. The bottoms from the fifth column 
10 consist of water which has been freed of methanol and are recirculated to the third 
column. 

In the problem solution provided by the present invention for avoiding corrosion in 
the distillation plant, alkali metal hydroxide is added to the feed to the third 
15 column. Alkali metal hydroxides which are suitable for the purposes of the 
invention are, in particular, sodium hydroxide and potassium hydroxide. The 
amount of alkali metal hydroxide has to be sufficient for unreacted alkali metal 
hydroxide to be present in the bottoms from the third column. 

20 The columns are preferably heated by means of steam at a pressure of preferably 
from 10 to 20 bar and in particular a pressure in the range from 12 to 17 bar at the 
bottom of the columns. 

The columns used for the distillation are preferably tray columns. Column trays of 
25 all construction types known to those skilled in the art are suitable. Apart from tray 
columns, it is also possible to use packed columns. Here, any packing geometry 
known to those skilled in the art can be used. 

The product stream is preferably transported through the cascade of columns by 
30 means of the pressure difference between the individual columns. 

The product gas stream comprises not only monomethylamine, dimethylamine and 
trimethylamine but also methanol and ammonia which have not reacted in the 
reaction and water formed as reaction by-product together with further by- 
35 products. Among these by-products, carbon monoxide, carbon dioxide, ammonium 
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carbamate and formic acid in particular have a corrosive action toward iron. 
Addition of a base to neutralize the acids and to produce a basic environment can 
reduce or prevent corrosion of the iron. 

5 As base to avoid corrosion, preference is given to adding alkali metal hydroxide, in 
particular sodium hydroxide or potassium hydroxide. The alkali metal hydroxide 
can be added in solid form or preferably as an aqueous solution. When an aqueous 
alkali metal hydroxide solution is used, this preferably has a concentration of 25%. 

10 It has surprisingly been found that when sodium hydroxide is added to the feed to 
the third column, no corrosion occurs in the distillation plant and no trays become 
blocked. Although the composition of the product stream in the second column 
differs from the composition in the third column only in that trimethylamine is 
present in the product stream in the second column and additional water is added in 

15 the third column, no corrosion occurs in the second column when the alkali metal 
hydroxide is added to the feed to the third column. 

The amount of alkali metal hydroxide introduced has to be such that alkali metal 
hydroxide is still present in the bottoms from the third column. 

20 

Apart from the addition to the feed to the third column, the alkali metal hydroxide 
can also be added to the bottoms from the second column or be introduced directly 
into the stripping section of the second column. 

25 The invention is illustrated below with the aid of a drawing and an example. 

Figure 1 shows a distillation plant configured according to the present invention 
for methylamine distillation. 

30 A distillation plant configured according to the present invention for methylamine 
distillation comprises five columns as shown in Figure 1. A product gas stream 10 
obtained in the reaction of ammonia and methanol to form methylamines is fed 
into a first column 1 via a side inlet. In the first column 1, ammonia is separated off 
as an azeotrope with trimethylamine from the product stream by distillation. 

35 Ammonia 1 1 is taken off at the top of the first column 1 and is recirculated to the 
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methylamine synthesis. The remaining components of the product stream 10 are 
obtained as bottoms 12 from the first column 1. The bottoms 12 from the first 
column 1 are fed into a second column 2 via a side inlet. In the second column 2, 
trimethylamine is separated off from the bottoms 12 from the first column 1 by 
5 extractive distillation. For the extractive distillation, water 13 is introduced into the 
second column 2 via a second side inlet. The second side inlet is located above the 
inlet for the bottoms 12 from the first column 1. Trimethylamine 14 is taken off at 
the top of the second column 2. The remaining components collect in the bottoms 
15 from the second column 2. The bottoms 15 from the second column 2 are fed as 
10 feed 17 to a third column 3. Alkali 16 is added to the feed 17. Apart from the 
addition of the alkali 16 to the feed 17 to the third column 3, the alkali 16 can also 
be introduced into the bottoms 15 or into the stripping section of the second 
column 2. The alkali 16 is preferably an alkali metal hydroxide, in particular 
sodium hydroxide or potassium hydroxide in aqueous solution. 

15 

In the third column 3, monomethylamine and dimethylamine are separated off 
from the bottoms 15 from the second column 2 by distillation. The 
monomethylamine and dimethylamine are taken off as overhead stream 18 from 
the top of the third column 3 and fed to a fourth column 4. Water, methanol and 

20 further reaction by-products are present in the bottoms from the third column 3. To 
separate off the methanol from the bottoms from the third column 3, a fifth column 
5 can be installed downstream of the third column 3. Methanol -containing water 
from the third column 3 is fed into the fifth column 5 via an inlet 20. In the fifth 
column 5, methanol is separated off from the water by distillation. The water 

25 which has been freed of methanol is recirculated via a return line 21 to the third 
column 3. The methanol 22 separated off is taken off at the top of the fifth column 
5 and is recirculated to the methylamine synthesis. At the bottom of the third 
column 3, wastewater 19 which has been freed of methanol is taken off. 

30 In the fourth column 4, the overhead stream 18 from the third column 3, which 
comprises, in particular, monomethylamine and dimethylamine, is separated into 
monomethylamine and dimethylamine. Monomethylamine 24 is taken off at the 
top of the fourth column 4. The dimethylamine 23 obtained as liquid phase in the 
fourth column 4 is taken off at the bottom of the fourth column 4. 



35 
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Example 

A product stream obtained in the synthesis of methylamine is fractionated in a 
distillation plant. The columns are heated by means of steam at a pressure of 16 
5 bar. In the first column, ammonia is separated off as an azeotrope with 
thrimethylamine from the product stream at a pressure of 16.5 bar. The remaining 
product stream is fed to a second column. In the second column, trimethylamine is 
separated off at a pressure of 14 bar and a temperature at the bottom of 160°C and 
a temperature at the top of 103°C and is taken off at the top of the second column. 

10 The bottoms from the second column are fed to a third column, with sodium 
hydroxide solution being added to the feed stream. In the third column, 
dimethylamine and monomethylamine are taken off at the top at a pressure of 8.3 
bar and a temperature at the bottom of 178°C and a temperature at the top of 68°C. 
The monomethylamine and dimethylamine are separated in a fourth column at a 

15 pressure of 7.5 bar and a temperature at the bottom of 74°C and a temperature at 
the top of 53°C. Monomethylamine is taken off at the top of the fourth column and 
dimethylamine is taken off at the bottom of the fourth column. The methanol- 
containing water obtained via a side take-off in bottom of the third column is fed to 
a fifth column in vapour state which is operated at a pressure of 8.3 bar and a 

20 temperature at the bottom of 170°C and a temperature at the top of 165°C. 
Methanol is taken off at the top of the fifth column. The water which has been 
freed of methanol is taken from the bottom of the fifth column and is fed back into 
the third column. The sodium hydroxide solution used has a concentration of 25% 
of NaOH. No corrosion in the columns is observed in the methylamine distillation 

25 carried out in this way. 
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